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What is claimed is : 



1 . A constant power control circuit for an electrosurgical/generator having 
a power selection system that produces a control voltage signal to control a high 
5 voltage direct current supply which supplies a high voltage Signal to an output 
switching radio frequency stage thereby creating an electrosu/gical energy between 
two output electrodes, the constant power control circuit (Comprising: 

a current sampling circuit inductively coupled to one output electrode, 
the current sampling circuit producing a sampled current signal proportional to the 
1 0 average current flowing through the output electrode/ 

a linear conversion circuit electrically connected to the current 
sampling circuit for generating a linear converted signal, wherein the linear 
conversion circuit includes; 

a linear multiplier generating/means for generating a multiplier 

1 5 reference signal; 

a linea/ offset generating npfeans for generating an offset reference 

signal; 

a muliiplier, Mecjrieally /onnected to the linear multiplier generating 
means* for multiplying-the sampled c/rrent signal and the multiplier reference signal 
20 to produce a multiplied signal; and 

a summer, electrica/y connected to the linear offset generating means, 
for summing the of f set ref erencs'signal and the multiplied signal to produce the linear 

converted signal; and 

a feedback correction circuit electrically connected to receive the linear 
25 converted signal from the linear conversion circuit and the control voltage signal from 

the power selection system for producing a feedback control signal which is supplied 

to the power selectio/ system to control the amount of electrosurgical energy 

created, wherein the/eedback correction circuit includes: 

a sukttractor, electrically connected to receive the linear converted 
30 signal and the ccfntrol voltage signal, for determining a difference in amplitude 

between the copitrol voltage signal and the linear converted signal and producing a 

delta signal proportional to the difference; and 
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an adder, electrically connected to receive the delta signal and the 
control voltage signal, for adding the delta signal to the control voltage signal and 
producing the feedback control signal. 

2. The constant power control circuit for an dlectrosurgical generator 
5 having a power selection system that produces a control/Voltage signal to control a 
high voltage direct current supply which supplies a higbf voltage signal to an output 
switching radio frequency stage thereby creating an electrosurgical energy between 
two output electrodes of Claim 1 , wherein the output switching radio frequency 
stage has a primary transformer winding, and wheryein the feedback correction circuit 

10 further includes: 

a high impedance reference generator, electrically connected to receive 
the control voltage signal, for generating a high impedance reference signal; 

a connector for electrically co/necting the feedback correction circuit 
to the primary transformer winding; 
! 5 a comparator, electrically connected to the connector and to receive 

the high impedance signal, for comparing the amplitude of the high impedance 
reference signal to the voltaflMcross the primary transformer winding and producing 
a high impedance detection signal; and 

a reduder, el6ctrica/y connected to receive the high impedance 
20 detection signal and tkeJe^XacIt control signal, for reducing the amplitude of the 
feedback control signal when th6 high impedance detection signal indicates that the 
voltage across the primary tra/sformer winding is greater than the high impedance 
reference signal. 

3. The constan/ power control circuit for an electrosurgical generator 
25 having a power selection/System that produces a control voltage signal to control a 
high voltage direct currdnt supply which supplies a high voltage signal to an output 
switching radio frequency stage thereby creating an electrosurgical energy between 
two output electrod/s of Claim 1 , wherein the feedback correction circuit further 
includes: 

30 a maximum control voltage reference generator, electrically connected 

to receive the /ontrol voltage signal, for generating a maximum control voltage 
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a switcher, electrically connected to receive the maximum control 
voltage reference signal and the feedback control signal, for /substituting the 
maximum control voltage reference signal for the feedback control signal when the 
feedback control signal is greater in amplitude than the maximum control voltage 
5 reference signal. 

4. The constant power control circuit for an e/ectrosurgical generator 
having a power selection system that produces a control voltage signal to control a 
high voltage direct current supply which supplies a high/voltage signal to an output 
switching radio frequency stage thereby creating an elefctrosurgical energy between 

10 two output electrodes of Claim 1, wherein the pAwer selection system has a 
plurality of operational modes and wherein the linear multiplier generating means 
generates a unique multiplier reference signal foyeach operational mode, and the 
linear offset generating means generates a unique offset reference signal for each 
operational mode, and wherein the linear conversion circuit further includes: 

1 5 a plurality of multipliers, wherein there is one multiplier for each 

operational mode and each multiplier multiplies the sampled current signal and the 
unique multiplier reference 7 signal associated with one operational mode to produce 
a unique multiplied signal for that operational mode; 

a plurality! of iummersf, wherein there is one summer for each 

20 operational mode and eacrTsummer sums the offset reference signal associated with 
one operational mode and the ianique multiplied signal associated with that 
operational mode to produce a unique linear converted signal for that operational 
mode; 

a mode monitor/electrically connected to the power selection system, 
25 for identifying the operational mode and producing an identified operational mode 
signal; 

a signal s/lector, electrically connected to receive the identified 
operational mode signal and the unique linear converted signal from each of the 
summers, for selecting the unique linear converted signal associated with the 
30 identified operational mode, and causing that linear converted signal to be supplied 
to the feedback correction circuit. 

5 . A ofcnstant power control circuit for an electrosurgical generator having 
a power selection system that produces a control voltage signal to control a high 
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voltage direct current supply which supplies a high voltage signal to an output 
switching radio frequency stage thereby creating an electrosurgical energy between 
two output electrodes, wherein the power selection system has a plurality of 
operational modes and the output switching radio frequency stage has a primary 
5 transformer winding, and wherein the constant power cc/ntrol circuit comprises: 

a current sampling circuit inductively coupled to one output electrode, 
the current sampling circuit producing a sampled current signal proportional to the 
average current flowing through the output electroc 

a linear conversion circuit electrically connected to the current 
10 sampling circuit for generating a linear converted signal, wherein the linear 
conversion circuit includes; 

a linear multiplier generating means for generating a plurality of unique 
multiplier reference signals, wherein there is^one multiplier reference signal for each 
operational mode; 

1 5 a linear offset generating /neans for generating a plurality of unique 

offset reference signals, wherein the/e is one offset reference signal for each 
operational mode; 

a plurality of multiplie/s, electrically connected to the linear multiplier 
generating means ancrto>eceive tne sampled current signal, wherein there is one 

20 multiplier for eacy operational tftode and each multiplier multiplies the sampled 
current signal arid the. unique^ multiplier reference signal associated with one 
operational model to produce ^(unique multiplied signal for that operational mode; 

a plurality of iummers, electrically connected to the linear offset 
generating means and to jsach multiplier, wherein there is one summer for each 

25 operational mode and each summer sums the offset reference signal associated with 
one operational mode/and the unique multiplied signal associated with that 
operational mode to produce a unique linear converted signal for that operational 
mode; 

a mode monitor, electrically connected to the power selection system, 
30 for identifying the/operational mode and producing an identified operational mode 
signal; 

signal selector, electrically connected to receive the identified 
operational n/ode signal and the unique linear converted signal from each of the 



19 



!,=* 

m 

iU 

yi 
ill 



J IMS. 



summers, for selecting the unique linear converted signal associated with the 
identified operational mode, and causing that linear converted signal to be supplied 
to the feedback correction circuit; and 

a feedback correction circuit electrically connected to receive the linear 
5 converted signal from the linear conversion circuit and the control voltage signal from 
the power selection system for producing a feedback control signal which is supplied 
to the power selection system to control the /amount of electrosurgical energy 
created, wherein the feedback correction circuit includes: 

a subtracter, electrically connected to receive the linear converted 
10 signal and the control voltage signal, for determining a difference in amplitude 
between the control voltage signal and the ylinear converted signal and producing a 
delta signal proportional to the difference^ 

an adder, electrically connected to receive the delta signal and the 
control voltage signal, for adding the d^fta signal to the control voltage signal and 
1 5 producing the feedback control signal; , 

a maximum control voltage reference generator, electrically connected 
to receive the control voltage signal, for generating a maximum control voltage 
reference signal; 

a switcher, electrically connected to receive the maximum control 
20 voltage reference signal and me feedback control signal, for substituting the 
maximum control vopge reference signal for the feedback control signal when the 
feedback conttol sjghal is greater in amplitude than the maximum control voltage 
reference signal 

a high impedance reference generator, electrically connected to receive 
25 the control voltage signal, /for generating a high impedance reference signal; 

a connecto/ for electrically connecting the feedback correction circuit 
to the primary transformer winding; 

a compa/ator, electrically connected to the connector and to receive 
the high impedance signal, for comparing the amplitude of the high impedance 
30 reference signal to thte voltage across the primary transformer winding and producing 
a high impedance aetection signal; and 

a riducer, electrically connected to receive the high impedance 
detection signal ^nd the feedback control signal, for reducing the amplitude of the 
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feedback control signal when the high impedance detection signal indicates that the 
voltage across the primary transformer winding is greater than the high impedance 
reference signal. 

6. A method for maintaining a generally Constant output power from an 
5 electrosurgical generator having a power selection^ system that produces a control 

voltage signal to control a high voltage direct current supply which supplies a high 
voltage signal to an output switching radio frequency stage thereby creating an 
electrosurgical energy between two output jSlectrodes, the method including the 
steps of: 

1 o inductively coupling to one Output electrode; 

sensing the current flowing through the output electrode; 
producing a sampled current signal proportional to the average current 
flowing through the output electrode; 

generating a multiplier reference signal; 
15 generating an offset reference signal; 

multiplying th£ sampled current signal and the multiplier reference 

signal; then 

summing 
linear converted signal 
20 connecting^to ti/e control voltage signal from the power selection 

system; 

determining th£ difference in amplitude between the control voltage 
signal and the linear converted signal; 

adding the difference determined by the subtraction means to the 
25 control voltage signal to produce a feedback control signal. 

supplying the feedback control signal to the power selection system 
to control the amount of electrosurgical energy created. 

7. The metpod for maintaining a generally constant output power from 
an electrosurgical generator having a power selection system that produces a control 

30 voltage signal to control a high voltage direct current supply which supplies a high 
voltage signal to an output switching radio frequency stage thereby creating an 
electrosurgical energy between two output electrodes of Claim 6, wherein the output 
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switching radio frequency stage has a primary transf o/mer winding, and wherein the 
method further includes the steps of: 

generating a high impedance reference signal; 

connecting to the primary transformer winding; 
5 comparing the amplitude of the hidh impedance reference signal to the 

voltage across the primary transformer winding; and 

reducing the amplitude of the feedback control signal when the voltage 
across the primary transformer winding is grater than the high impedance reference 
signal. 

10 8. The method for maintainir/g a generally constant output power from 

an electrosurgical generator having a power selection system that produces a control 
voltage signal to control a high voltage direct current supply which supplies a high 
voltage signal to an output switching radio frequency stage thereby creating an 
electrosurgical energy between two/output electrodes of Claim 6, the method further 

1 5 including the steps op \ 

generating k maximum control voltage reference signal; and 
substituting tahe rhaximum control voltage reference signal for the 
feedback control sigrtaiwnen tne feedback control signal is greater in amplitude than 
the maximum control voltage/reference signal. 
20 9. The method for maintaining a generally constant output power from 

an electrosurgical generatoryhaving a power selection system that produces a control 
voltage signal to control a /high voltage direct current supply which supplies a high 
voltage signal to an output switching radio frequency stage thereby creating an 
electrosurgical energy between two output electrodes of Claim 6, wherein the 
25 power selection systerr/has a plurality of operational modes and wherein the method 
further includes the steps of: 

generating a plurality of unique linear multiplier reference signals, one 

for each operational mode; 

generating a plurality of unique linear offset reference signals, one for 

30 each operational mode; 

multiplying the sampled current signal, separately and concurrently, 
with each of the unique multiplier reference signals to produce a plurality of unique 
multiplied sigr/als, one for each operational mode; 
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summing each of the unique^multiplied signals with the offset 
reference signal associated with the saraeoperational mode to produce a plurality of 
unique linear converted signals, joneftor each operational mode; 

connecting/ to th/power selection system to identify the operational 

mode selected; 1//S- 

selecting'the unique linear converted signal that matches the identified 

operational modefand then 

/causing that linear converted signal to be supplied to the feedback 

correction circuit. 



